Introduction
Research carried out in several countries suggests that children who begin first grade as poor readers are more likely to continue to struggle with reading -and therefore the rest of their academic subjects -throughout their academic careers (Clay, 1991; Cunningham & Stanovich, 1997; Ferreiro & Teberosky, 1982; Juel, 1988; Sanford, 2000) . In addition, children from low-income families are disproportionately more likely to struggle with reading throughout their schooling (Snow, Burns, & Griffin, 1998) .
High-quality literacy interventions have demonstrated that the incidence of reading difficulties in most beginning readers, including low-income children, can be reduced if the appropriate early experiences around language and literacy are provided (e.g., Vellutino & Scanlon, 2002) .
Early Literacy Skills
Some of the early literacy skills that have proven to be the most predictive of children's later reading ability in Spanish and other languages are letter identification, phonological awareness (the ability to manipulate the oral sounds in language), vocabulary, concepts about print, and early reading (Bravo, 1995; Bravo et al., 2001; Chan & Siegel, 2001; Defior, 1996a Defior, , 1996b González, 1996; Jiménez, 1996; McCardle et al., 2001; Siok & Fletcher, 2001 ).
Early Literacy Interventions
There has been a greater focus on the importance of prevention of educational difficulties in recent years as the most efficient way of providing educational opportunities to low-income children. This is true in the United States (Schweinhart, 1994) , in developing countries (Myers, 1995) , and more specifically in Latin America (Reimers, 1992) . Research on emergent literacy suggests that reducing the number of children lacking literacy-related knowledge who enter first grade would reduce the number of children who would be retained in grade and/or need remedial instruction (Snow et al., 1998) . Specifically, three kinds of early literacy interventions have proven successful: tutoring, phonological awareness, and family.
Tutoring interventions. Elbaum, Hughes, Moody, and Vaughn (2000) and Shanahan (1998) , in two meta-analyses of over 100 studies of individual tutoring programs, found that, in general, students who received tutoring exhibited greater gains in reading than those who did not.
Phonological awareness interventions. In meta-analyses of over 50 studies on the role of phonemic awareness instruction in children's phonemic awareness and reading development, Blachman (2000) and Ehri et al. (2001) found that the effect size for phonological awareness outcomes was large and the effect on reading was moderate.
Phonological awareness is the understanding that oral language is divided into words and sounds and the ability to manipulate those sounds.
Family interventions. Purcell-Gates (2000) , in a review of the research on family literacy programs, suggests that children involved in some sort of family literacy program improve in skills important to academic success. One example of family literacy program that was shown to be successful in a quasi-experimental study was Project EASE (Early Access to Success in Education) (Jordan, Snow, & Porche, 2000) .
These three areas of research indicate promising results in the development of early literacy skills of children from low-income families. Relatively few studies have been done, however, comparing the impact of different kinds of early interventions on low-income kindergarten children's literacy outcomes (Barnett, 2002) . Phonological awareness interventions with monolingual Spanish speakers have proven successful in improving young children's reading (Defior, 1996a; Defior & Tudela, 1994; Domínguez, 1994 Domínguez, , 1996a Domínguez, , 1996b , but little work has been done on the relative impact of family interventions or one-on-one tutoring.
Costa Rica: The Educational Context
There is growing concern in the Central American country of Costa Rica over secondary completion rates, which, for example, were reported to be 30% for adults aged 20-25 years in 1997 (Task Force on Education Equity and Economic Competitiveness in the Americas, 2001). Retention in grade, which is the most powerful predictor of later dropout (Randall & Anderson, 1999) , is also of concern. 14.9% percent of children repeated first grade in 2002 (Ministerio de Educación Pública, 2003) .
The detrimental effects of retention in grade have been studied in the United States (Heubert & Hauser, 1999; Jimerson, 1999; Holmes, 1989) . The issue of retention in grade is particularly important in Latin American countries, where the default policy is often to allow children to repeat grades rather than to try to prevent their academic failure 8 or provide them with intensive remedial interventions (Schiefelbein & Wolff, 1992) .
Research in the United States indicates that students who have not learned how to read and write well in the early elementary grades are more likely to repeat grades and drop out of high school (Slavin, 1994) . In a study of 16 public first grade classrooms in Costa Rica, children with reading difficulties were much more likely to be identified as future repeaters by their teachers at the end of the academic year (Rolla San Francisco et al., in press ). One place to begin with Costa Rican children at risk for academic difficulties is to intervene early, developing their early literacy skills and preparing them for the task of learning to read in first grade.
Because there is no public provision for education for children younger than five in Costa Rica, the earliest logical point to intervene is kindergarten. What remains open to debate, however, is whether early literacy interventions with low-income children that are based on research in other countries can be effective in Costa Rica and, if so, which kind of intervention is the most effective in improving the early literacy skills of kindergartners.
Research Question
The research study sought to answer the following question:
Are early literacy interventions, namely tutoring, classroom activities, and work with families, effective in developing the early literacy skills of Costa Rican kindergartners attending schools in low-income neighborhoods?
Methodology

Participants
The participants in this study were 210 low-income kindergarteners attending four public schools in San José, Costa Rica. The volunteer tutors participating in the study were public and private high school students.
Tasks
The kindergarten children were assessed on several early literacy measures.
Concepts about Print. Children's understandings of the functioning of print (ability to identify the title of a book, etc.) was assessed using the Spanish-language version of Clay's Concepts about Print Test (Escamilla, Andrade, Basurto, & Ruiz, 1996) . Letter Identification. Children's ability to identify the letters of the alphabet was evaluated using the Spanish-language adaptation of Clay's Letter Identification task (Escamilla et al., 1996) . Phonological Awareness. Children's ability to manipulate oral language was tested by asking them to identify the initial sounds in words, separate a word into its requisite sounds, and blend the constituent sounds to make a word. These skills were tested using the Spanish Phonological Test (Wagner, Torgesen, & Rashotte, No Date) .
Vocabulary. Children's vocabulary was assessed using the Test de Vocabulario sobre Dibujos Woodcock (Woodcock, 1991) .
Reading. To identify any children who begin reading before or during the intervention, the children took the Spanish version of the Woodcock Letter-Word Identification Subtest (Woodcock, 1991) .
Procedure
The children were tested individually by trained research assistants at the beginning and end of the Costa Rican academic year.
Assignment to Treatment
The children were assigned to one of six groups: [ Table 1 to be inserted about here.]
The Interventions: Family
The family intervention was a Spanish-language adaptation of Project EASE (Jordan et al., 2000) . The intervention consisted of five sessions. Each parent education session was followed by an opportunity for parents and children to engage in structured, hands-on activities. Over the following three weeks, families were supposed to do structured activities around oral and written language at home with their children. The original Project EASE, implemented in the United States, had impact on vocabulary.
Therefore, the hypothesis was that the intervention as implemented in Costa Rica would most probably have an impact on vocabulary.
Tutoring Intervention
The tutoring intervention consisted of a maximum of 21 tutoring sessions of about 45 minutes each. Tutors tutored either one or two children who were at approximately equivalent levels. Tutors completed three sets of activities with children per session: reading, writing, and work on letters and/or syllables. Tutors had access to children's books, each with a brief guide inside suggesting possible activities to do. Tutors were asked to fill out a log of activities they had done with their child or children. The hypothesis for the tutoring intervention was that it would have impact on letter identification and concepts about print, given the focus on reading stories to the children and the explicit teaching of letter-sound relationships.
Classroom Intervention
The classroom intervention focused on the strengthening of phonological 
Analyses
Item Analysis
The results of the item analysis on the assessments indicated appropriate internal consistency (Rolla San Francisco et al., 2005 ). Cronbach's alpha ranged from .87 to .99.
Data Analysis
Descriptive statistics for the different interventions were examined (see Tables 2   & 3) . Because the results from the two groups (materials only and no intervention) were not significantly or substantively different, the two groups were merged to create one control group, as reflected in Table 2 , and will be referred to as such from now on. Two girls were removed from the data set because they scored near ceiling at the beginning of the year. To simplify the interpretation of results, composites were created reflecting the major constructs of interest. A print composite was created using letter identification, concepts about print, and reading, while a language composite was created using vocabulary and phonological awareness. The descriptive statistics for the composites can be found in Table 4 . There were no significant differences among groups on pretest scores or on maternal education, except that the children in tutoring had higher pretest scores on phonological awareness than children in the control group or a combination of all three interventions.
[ Tables 2, 3 , and 4 to be inserted about here.] Repeated measures MANOVA was utilized to examine differences on the preand posttest assessments for children from different interventions. Group membership in the interventions was tested as a between-subjects factor and time was tested as a withinsubjects factor. Multiple regression analyses were conducted to detect a dosage effect for the interventions. For example, the number of tutoring sessions attended by each child was included as a predictor variable in order to assess the impact of the total number of tutoring sessions.
Answering the Research Question
The results indicate that early literacy interventions based on international research were effective in developing some but not all early literacy skills of low-income Costa Rican kindergartners, particularly tutoring and the combination of all three interventions. Both tutoring and the combination of all three interventions had significant effects on concepts about print and on letter identification (see Table 5 ). Tutoring had been predicted to have an impact on letter identification and concepts about print; what was surprising was that neither of the other two interventions had an impact on the predicted outcomes and that the combination of outcomes only had an impact on the outcomes that were associated with tutoring. While all groups start out with similar results on the pretest, over time the children who received tutoring and those who received the combination of interventions finished the year with scores about 2 points higher than the other intervention groups (about 1 standard deviation higher) and 1 point higher than the control group (about .5 of a standard deviation).
[ Table 5 to be inserted about here.]
Letter identification showed the greatest growth for the children receiving the combination of all three interventions; this group started off with the lowest predicted pretest mean and finished the year with the highest predicted posttest mean of 24 letters, versus 19 for tutoring (about .3 of a standard deviation difference), 15 for the control group and the classroom intervention (about .5 of a standard deviation difference), and 14 for family (about .5 of a standard deviation difference). These results can be found in Table 5 .
In general, these results suggest a positive impact of certain interventions on emergent literacy skills associated with print. In order to make the results more easily interpretable, the print and language composites were utilized in Repeated Measures MANOVA to explore the impact of these interventions, as can be seen in Table 5 . There was an impact of group membership over time for the print composite. Tutoring and the combination of all three interventions had the greatest impact over time. While all groups started off with similar scores at pretest, the combination of all three interventions finished the year with a print composite score that was about half a standard deviation higher on that composite score than the other groups, excluding tutoring. There was no significant impact of group membership over time on the language composite.
Children's participation in the interventions was related to improvement in their outcomes at the end of the year. For every tutoring session a child attended, s/he is predicted to have scored .4 points higher on the print composite. This means that if a child attended all 21 sessions, s/he is predicted to have scored 7.8 points higher on the print composite than children who had not attended any tutoring sessions. This is the equivalent of approximately ¾ of a standard deviation by the end of the year, a substantial improvement. Results can be found in Table 6 . This result suggests that the tutoring intervention was successful in having an impact on the predicted outcomes that it was associated with designed to affect: knowledge about print.
[ Table 6 to be inserted about here.]
Children did better on the language composite at the end of the year if they had participated actively in all three interventions, due to an interaction among participation in the different interventions. For example, a child who received an average score at the language pretest who participated in all three interventions is predicted to score approximately 23 points on the language posttest, while children who had not participated in any of the interventions would be predicted to score 19 points, about a standard deviation less. Results can be found in Table 7 . These results suggest that in order to have an impact on the language composite outcomes, children had to participate actively in all three interventions.
[ Table 7 to be inserted about here.]
Discussion
The interventions had an impact on poor Costa Rican kindergartners' early literacy skills, while the mere provision of high-quality materials to teachers did not.
Overall, tutoring and particularly the combination of all three interventions were able to impact growth in students' concepts about print and letter identification, reflecting the predicted impact on print knowledge of the tutoring intervention. Vocabulary, phonological awareness, and reading were not directly impacted. On summary composite measures, tutoring and the combination of all three interventions had an impact on print but not language outcomes. When attendance was taken into account, however, the combination of all three interventions proved to have a substantial impact on language outcomes and tutoring on print outcomes. These results suggest that, by and large, the tutoring and the combination of all three interventions were the most successful in improving student results, particularly in outcomes related to print skills. The combination of all three interventions may be worth the effort to ensure long-term impact in children, although future research would need to demonstrate that these interventions can go to scale and that the costs of scaling up are reasonable. It would also seem reasonable to continue interventions of longer duration, i.e. at least throughout first grade.
Anecdotal observations of the interventions suggest that the family-involvement and the classroom interventions were not intensive enough by themselves. In the case of the family intervention, it is worth noting that it is more difficult to measure impact on a domain like vocabulary. Jordan et al. (2000) noted similar findings in their implementation of Project Ease in the United States; they found impact on vocabulary in only one assessment out of two. In addition, the Costa Rican parents involved in the intervention noted that it was the first time anyone had indicated to them that they were their children's first teachers. The family intervention was first implemented in a US context where parents are more informed about the stimulation they should provide their children and engage in more early literacy activities at home (for a more detailed exploration of this comparison, see Rolla San Francisco et al., 2005) . A qualitative study of children's family lives and family interactions around literacy is currently being conducted to examine potential cultural differences which may make the family intervention less effective in the Costa Rican context and how to improve it.
The pretest results on phonological awareness suggested that the children were beginning at a very low level, exhibiting near floor effects on phonemic segmentation.
These floor effects were still present at the end of the year, indicating that these children probably needed a much more intensive intervention. Current research is currently evaluating the impact of a much more intensive phonological awareness intervention as well as varying the format of instruction (small versus whole group instruction).
On a methodological level, this study suggests that it is possible to adapt international research done mostly in developed countries to a developing country's context. Children improved on the appropriate emergent literacy skills, albeit not enough for long-term impact, perhaps. These low-income children enter with much lower early literacy skills than in other contexts and therefore need more intensive interventions. On a policy level, this study provides guidance in the allocation of resources in an early intervention program in literacy through its comparison of different interventions. It should be noted, however, that this study design does have potential clustering effects, 20 which may skew the results. It should be noted that analyses comparing paternal educational levels with average levels in Costa Rica did indicate that the families in the sample were representative of the spread of the Costa Rican population overall.
Conclusion
The most important policy recommendation is the need to focus on the roots of the current challenges in education in Latin America: low levels of academic achievement, grade repetition, in particular in first grade, and eventual school dropout.
One potential strategy to prevent these problems is the implementation of developmentally appropriate practice around early literacy skills at the preschool and early elementary level. The results of the interventions document that individual tutoring, along or in combination with other targeted programs, was effective in improving emergent literacy skills that are a barrier to learning to read in Costa Rica, and may be an effective intervention in other developing nations where weak early literacy skills impede learning to read. Providing teachers with high-quality materials had no impact on student outcomes. Improving student achievement should aid in reducing both repetition in first grade and eventual school dropout and improve the chances that low-income children will finish school and have access to more opportunities, both personally and professionally. 
